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Abstract
Endoscopic submucosal dissection (ESD) for esophageal carcinoma is difﬁcult because of its thin wall thickness, small
diameter, and movement from the adjacent heartbeat. A small-caliber-tip transparent hood was applied to esophageal ESD
with a ﬂex knife so that it was easier to control the knife during ESD and any complications such as severe bleeding and
perforation could be obviated. This article is part of an expert video encyclopedia.
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Video Related to this Article
Materials
• Endoscope: GIF-Q260J; Olympus Medical Systems,
Tokyo, Japan.
• Accessories
J Electrosurgical knife: KD-630L (Flex KnifeTM); Olympus
Medical Systems, Tokyo, Japan.
J Small-caliber-tip transparent hood: DH-15GR; Fujinon
Toshiba ES Systems, Saitama, Japan.
J Electrosurgical current generator: VIO300D; ERBE,
Tu¨bingen, Germany.
J Hemostatic forceps: SDB2422; Pentax Co., Tokyo, Japan.
J Injection solution: 0.4% sodium hyaluronate solution
(MucoUpTM); Johnson and Johnson Medical Co.,
Tokyo, Japan.
Background and Endoscopic Procedures
Esophageal squamous cell carcinomas (SCCs) of intramucosal
carcinoma and superﬁcial invasion (less than 200 mm below the
muscularis mucosae) in the submucosa (sm1) without lym-
phovascular involvement have a low risk of lymph node and
distant metastasis, and endoscopic treatment is indicated for
these lesions because it allows for less-invasive treatments and
thereby improves the quality of life compared with surgery.1,2
However, en bloc resection is needed to evaluate the resected
specimens exactly, as well as to minimize local recurrence.
Recently, endoscopic submucosal dissection (ESD), which
is an accepted endoscopic treatment for early gastric cancers,
has been applied to esophageal SCCs because it provides a
higher en bloc resection rate for larger lesions.3,4 However,
esophageal ESD is more difﬁcult than gastric ESD because the
esophageal wall is thinner than that of the stomach, and both
its small diameter and movement from the adjacent heartbeat
make it substantially difﬁcult to control the endoscope in the
esophagus. In addition, the location of the esophagus in the
mediastinum increases the risk of mediastinitis, a life-threa-
tening complication of perforation if the muscularis propria is
torn. Therefore, safer procedures are needed to complete
esophageal ESD.
A small-caliber-tip transparent hood was applied to
esophageal ESD with the ﬂex knife, instead of a soft trans-
parent cap that was commonly used during ESD. By using a
small-caliber-tip transparent hood, the ﬂex knife was set in the
center of the lumen to make it easier to control the knife in
any direction during the mucosal incision. While performing
submucosal dissection, a clear ﬁeld of the submucosal tissue
could be obtained so that perforation could be prevented. The
ﬂex knife has a soft and looped shape, and the length of the
knife tip is adjustable to control the depth of mucosal incision
and submucosal dissection.
Key Learning Points/Tips and Tricks
• Sodium hyaluronate solution should be used as an in-
jection solution to get the lasting bulging area in the sub-
mucosal layer certainly.
• By using a small-caliber-tip transparent hood, the knife is
set in the center of the lumen, making it easier to control
during mucosal incision. The endoscopist has a clear view
of the submucosal layer during submucosal dissection.
• Blind submucosal dissection should not be performed to
obviate perforation.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Complications and Risk Factors
Perforation, which may incur mediastinitis, is a severe com-
plication of esophageal ESD. Carbon dioxide insufﬂation may
be superior to air insufﬂation for reducing the risk of serious
complications.
Alternatives
Endoscopic mucosal resection (EMR) is also a less-invasive
treatment for superﬁcial esophageal carcinoma. However, it is
difﬁcult to achieve en bloc resection for larger lesions by EMR
and additional therapies, such as repeated EMR/ESD, photo-
dynamic therapy, or surgery, are sometimes needed for these
cases.
Scripted Voiceover
Time (min:sec) Voiceover text
0-0:27 A 73-year-old male was referred for treatment of
esophageal squamous cell carcinoma. After
performing iodine staining to identify the
margin of the lesions, marking dots for the
incision were placed outside the margin with a
ﬂex knife. An electrosurgical current generator
was set at 80 W in soft coagulation mode,
effect 5. After marking, sodium thiosulfate
solution was sprayed to relieve symptoms
caused by the iodine solution applied
previously.
0:28-1:00 After a small-caliber-tip transparent hood was
ﬁtted onto the tip of the endoscope, sodium
hyaluronate solution was injected into the
submucosal layer. After sufﬁcient injection of
solution, mucosal incision was performed with
the ﬂex knife, which was set to about 2 mm in
length. For this procedure, the electrosurgical
generator output was set at duration 2 and
interval 3 of endocut I, effect 1. Firstly, lateral
margins outside the tumor were incised.
1:01-1:50 Secondly, the distal end, and ﬁnally, the proximal
end were incised. Then, the submucosal
dissection was started with the rotation of the
endoscope. The small-caliber-tip transparent
hood attached to the endoscope tip was
inserted into the thickened submucosal layer to
maintain a satisfactory view. Using the small-
caliber-tip transparent hood, the submucosal
layer could be dissected safely while in
constant view.
1:51-2:48 The submucosal dissection proceeds. We can see
the muscular layer on the right-hand side.
Using a water-jet system, a clear ﬁeld can be
obtained during the submucosal dissection.
During dissection of the submucosal layer, the
ﬂex knife was set to about 1 mm in length and
the electrosurgical generator output was set at
20 W in swift coagulation mode, effect 3.
2:49-3:17 The submucosal dissection was performed step
by step. Using a small-caliber transparent
hood, we can see the submucosal layer and
move the knife in any direction. We do not have
to cut the submucosal layer. All we have to do
is to touch the submucosal layer with the knife,
because the submucosal layer is always
stretched by the small-caliber transparent
hood.
3:18-3:33 This is the ﬁnal step of the endoscopic
submucosal dissection.
3:34-3:44 The tumor was resected without any
complications with a procedural time of 150
min.
3:45- Pathologically, the resected tumor was an
intraepithelial esophageal squamous cell
carcinoma, with negative lateral and vertical
margins. There was no recurrence for 30
months after the endoscopic submucosal
dissection.
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